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Combined use of nicotine patch and gum
compared with gum alone in smoking cessation:
a clinical trial in North Karelia

Pekka Puska, Heikki J Korhonen, Erkki Vartiainen, Eeva-Liisa Urjanheimo,

Gunnar Gustavsson, Ake Westin

Abstract

Objectives — To study the safety and effi-
cacy of combined use of nicotine patch
and nicotine gum in smoking cessation v
gum only.

Design — A randomised double blind trial
with 12 month follow up. Both groups
were asked to use the patch (16 h nicotine
or placebo) for 18 weeks and at least four
pieces of 2 mg nicotine gum per day
(active patch/active gum = “combina-
tion” group; placebo patch/active gum =
“gum only” group).

Setting — 10 health centres in the province
of North Karelia, Finland, with trained
public health nurses giving the study
medication plus simple smoking cess-
ation advice during scheduled study
visits.

Subjects —300 voluntary adult smokers
recruited from their respective com-
munitiesusing mainly newspaperadverti-
sements.

Main outcome measures — Self reported
smoking status, verified by expired air
carbon monoxide, with abstinence de-
fined as complete sustained abstinence
after the first week.

Results - The abstinence ratesin the com-
bination v gum only groups were 39% v
289, at three months (p = 0.038) and 24 9%
v 179% at 12 months (p = 0.154).
Conclusions - Combined use of nicotine
patch and gum improves at least short
term smoking cessation rates compared
with gum alone, and can useful for
individualised smoking cessation.

(Tobacco Control 1995; 4: 231-235)
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Introduction
Smoking cessation is a major challenge for
public health. The harmful consequences of
smoking to populations and individuals have
led to a search for effective methods to help
smokers get rid of this addiction. In Finland,
as in many other countries, the majority of
smokers are concerned about their smoking
and would like to stop.!

Nicotine replacement therapy has for several
years been used as an aid in smoking cessation.

Nicotine gum has been on the market for
nearly 20 years. The efficacy of nicotine gum
has been shown convincingly in many studies,
recently reviewed in three meta-analyses.*™

During the last few years, nicotine replace-
ment therapy has also been available in the
form of skin patches. The efficacy of patches
has been shown in several studies, although
less experience is available than for the gum.**
The meta-analyses of Silagy et al® included 39
gum trials and nine patch trials. According to
this analysis the overall effect (odds ratio) of
gum was 1.61 and that of the patch was 2.07
(compared with placebo).

The gum and the patch have distinctly
different methods of action. The patch gives a
relatively stable concentration of nicotine in
blood, while the gum leads to increased blood
nicotine concentrations after use of each piece
of gum.

Both the patches and gum have advantages
and disadvantages. The advantages of the
patch are its easy use, its invisibility, and the
steady availability of nicotine in the blood. A
disadvantage is that it does not allow the user
to respond to the urge to smoke in the same
way as smoking. The side effects of the patch
are usually mild, in most cases minor skin
problems.®

The advantage of the gum is that the smoker
can respond to the urge to smoke by taking
pieces of gum (although the blood peaks do not
follow as rapidly as after smoking). A dis-
advantage of the gum for many people is the
visibility of its use. Also, long term use of
many daily pieces may cause mandibular joint
or other oral problems.

Because of the different advantages and
disadvantages of the two methods, an obvious
question is whether the combined use of patch
and gum confer some advantages over the the
single use of either product. Combined use
could help to increase the blood nicotine level
closer to that associated with smoking, while
possible side effects of doing that with a single
form of administration might be reduced. Also
one could postulate that the patch could give
some permanent protection, while the ad-
ditional use of gum could provide a means for
coping with the urge to smoke.

Combined treatment seems to reduce with-
drawal symptoms more than either treatment
alone,” and the patch and gum combination has
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been suggested for use with highly dependent
smokers.®

In connection with the North Karelia Proj-
ect, a major national community based pre-
vention programme in Finland, the efficacy of
nicotine gum was tested in the mid-1970s.°
After positive results and experience, the use
of gum has been encouraged in the programme.
The 20 year results of the project show a
remarkable decline in smoking among males in
North Karelia, from 52 %, to 3291011

After nicotine skin patches became available,
the North Karelia Project became interested in
their efficacy. Because of the above consid-
erations the decision was made to carry out a
well designed trial on the usefulness of com-
bining the patch with gum compared with the
use of gum alone, the previously tested
method.

Methods

The trial was carried out in North Karelia,
Finland, from spring 1992 to autumn 1993,
Altogether 300 smokers were recruited as
volunteers, using mainly newspaper adver-
tisements. More than 1000 smokers volun-
teered to participate in the study. In Finland,
American-style filtered cigarettes are the main
cigarette type smoked.

The trial was carried out at 10 centres in the
province of North Karelia. Of these, six were
public health centres, two were occupational
health stations, and one was a private health
clinic. The North Karelia Project office acted
as coordinating centre and also was one centre
of the trial. At the centres the trial was
conducted by public health nurses who were
carefully instructed about the tasks of the trial
before its start. Their performance was closely
monitored by the project office throughout the
study.

The inclusion criteria for the trial were: age
between 20 and 65 years, smoking at least 10
cigarettes a day, having smoked three years or
more, and personally willing to stop smoking
and to comply with the requirements of the
protocol. The exclusion criteria were: recent
myocardial infarction, pregnancy or breast
feeding, regular psychotropic medication, use
of smokeless tobacco, generalised dermato-
logical disorder, active peptic ulcer, active
temporomandibular joint disease, and cur-
rently following any form of smoking cessation
programme.

All subjects were informed about the general
purpose, design, and conduct of the study, and
they gave their written consent. The study was
approved by the ethical issues committee of
the National Public Health Institute, Helsinki.

The subjects were randomly allocated to one
of two groups: active patch and active gum
(““combination*), and placebo patch and active
gum (“‘gum only ). The study was carried out
in a strictly double blind fashion.

In the combination group all subjects were
instructed to use one 15mg patch (16h
administration, Nicorette) daily for 12 weeks.
After that, one patch of 10 mg was used daily
for three weeks, and one patch of 5 mg for an
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additional three weeks (patch tapering). The
gum only group received identical placebo
patches.

Nicotine gum (2mg Nicorette specially
labelled for use in clinical research) was given
for ad libitum use, but the subjects were
encouraged to use at least four pieces a day.
The use of the gum was allowed throughout
the 12 month study period, but its withdrawal
was encouraged after six months.

In addition to the study medication, general
smoking cessation advice was given by the
study’s public health nurses. The intervention
involved conventional instructions on study
medication use and on behavioural aspects of
smoking cessation within relatively short time
periods and feasible in general primary health
care settings, but did not include formal
psychotherapy.

The subjects paid visits to their clinic at
entry and at weeks 1, 3, 6, 12, 26, and 52. At
entry smoking status, smoking history, and
social and behavioural background were
recorded, as well as medical history and the
Fagerstrém tolerance questionnaire (FTQ).!?

Smoking status was recorded at each visit, as
well as weight and expired air carbon monoxide
using a CO analyser (Bedfont). Subjects kept a
diary card on their daily use of gum. Saliva
cotinine was measured at entry, and after three
weeks and 26 weeks. The laboratory analyses
were done retrospectively after completion of
the study from frozen samples using an
automated polarisation fluoroimmunoassay.'®

For safety assessment the subjects were
asked at each visit about possible adverse
events. The assessment was based on an open
ended, non-leading question. Adverse events
that had occurred or deteriorated since the
previous visit were recorded, and their severity
and duration were assessed.

Success was defined as continuously lapse-
free abstinence after week 1 verified with a CO
level in expired air of less than 10 ppm at all
visits after week 1.

Subjects who were smoking at week 3 or
later or who did not return to the clinic in spite
of requests were regarded as failures. Subjects
with severe adverse events or subjects who
rejected further treatment were withdrawn
from treatment, but remained in the study.

STATISTICAL METHODS

Statistical tests used are two tailed and at a
p = 0.05 significance level. No formal adjust-
ments for multiplicity have been made, but
exact p values are presented. Baseline variables
have been checked for homogeneity between
treatment groups. All subjects were included
in the assessment of outcome.

The Student ¢ test was used for all quan-
titative variables (for example, number of gum
pieces used). Discrete data with two or more
categories have been analysed using models for
logistic regression, Pearson’s x? test, or the
Mann-Whitney U test. For “Time to relapse”
the log rank test was used.

A separate analysis of efficacy was performed
using logistic regression with 19 variables as
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Table 1 Background information on the two groups
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Combination Gum only
(n==150) (n=150)
Characteristic Mean SD Mean SD P
Sex: %, male 52 (n="178) 57 (n = 85) 0.4170
Age 40.1 9.51 39.3 9.19 0.4409
Weight (kg)
Male 82.6 13.78 81.8 11.07 0.6750
Female 69.8 12.87 66.4 12.99 0.1280
Age of smoking initiation 17.9 5.55 17.7 5.89 0.7776
Years of smoking 21.7 8.63 20.8 8.58 0.3620
No of cigarettes/day 20.6 7.28 21.9 8.15 0.1304
No of previous attempts to stop 3.3 3.81 2.7 2.59 0.0964
FTQ score 5.7 1.94 5.6 2.02 0.7628
CO value (ppm) 18.6 8.02 19.6 9.51 0.3290
Used gum before (%) 57 (n = 86) 51 (n=176) 0.2470

Table 2 Abstinence rates in the two groups up to one
year

Percent abstinent

Week of follow up Combination ~ Gum only P
3 57.3 44.7 0.028
6 51.3 34.7 0.004
12 39.3 28.0 0.038
26 27.3 20.7 0.175
52 24.0 17.3 0.154

independent factors (age, treatment, CO at
baseline, weight, eight FT'Q questions, and
seven questions on smoking history and pre-
vious cessation attempts) and smoking status at
one year as the dependent variable.

Results
Table 1 shows the background features of the
subjects in the two groups. The comparability
of the groups was good, with no significant
differences in any baseline characteristics.
The abstinence rates at different follow up
times are given in table 2 and in the figure. The
results show significant differences in favour of
the combination up to 12 weeks and a signi-
ficant difference between the two curves (p =
0.04, log rank test).
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The percentage of sustained abstinent smokers at each visit in the two groups;

p = 0.0437 by the log rank test. For follow up visits at 1, 3, 6, 12, 26, and 52 weeks,

respectively, the data points (abstinence rates (%,)) for the combination and gum
- only groups were 98.0 and 98.0; 57.3 and 44.7; 51.3 and 34.7; 39.3 and 28.0; 27.3
and 20.7 ; and 24.0 and 17.3.

A multivariate analysis was performed using
logistic regression with known or possible
prognostic factors as independent variables
and smoking status at 1 year as the dependent
variable. Only the answer to the question
‘“Which cigarette do you most of all hate to
give up?”’ had a significant impact (odds ratio
= 1.89, 95 9, confidence interval = 1.08-3.32).
The risk of relapse was higher for subjects who
most of all hated to give up the first cigarette in
the morning.

Since both of the groups used nicotine
chewing gum, a question about previous
experience of the gum was combined with
treatment given and a survival analysis was
performed for the four groups. The success
rate was highest for the group with active
patch and no previous experience of gum, and
lowest for the group with placebo patch and
previous experience of gum. No curves crossed
each other. Results of the log rank test showed,
however, no significant differences between
strata.

At the 12 week follow up 709 of the
combination group (active patch) and 58 %, of
the gum only group (placebo patch) used the
patch (p = 0.04). During the three months
both groups used on average four pieces of
gum a day, thereafter reducing use. Gum use
was initially slightly higher in the gum only
group (table 3).

Table 4 gives the results of the saliva cotinine
analyses. They indicate higher cotinine levels
in the combination group during active patch
use.

There was an increase in body weight during
the study in both groups. This increase was
among those who attended visits from weeks 3
to 12, and was significantly smaller in the
combination group compared with the gum
alone group. The respective increases (in kg) in
the two groups from baseline were 0.1 and 1.2
(3 weeks), 1.0 and 2.5 (12 weeks), 1.1 and 3.3
(26 weeks), and 2.7 and 4.0 (52 weeks). Among
those totally abstinent the increases were
somewhat greater, and the differences between
the group were again significant at 3 and 12
weeks of follow up: 0.6 and 1.2 (3 weeks), and
2.2 and 3.2 (12 weeks).

The reported adverse effects were relatively
few. Any type of itching at any follow up was
reported by 299, of the combination group
and 119, of the gum only group (p < 0.001).
These were moderate or severe at any point of
follow up in 99, and 59% of subjects re-
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Table 3 Compliance with the patch and average number of gum pieces per day among users (and percentage of

users) at the different follow up times

Mean No of gum pieces

Number of subjects

Follow (% of users) Use of patch (%) at follow up

up

weeks Combination Gum only  p Combination  Gum only  p Combination  Gum only
1 3.9 (100) 4.7 (99) 0.03 87 86 0.86 148 148
12 3.8 (95) 43 (97) 0.28 70 58 0.04 130 118
26 2.1 (90) 2.4(93) 042 - - 115 107
52 0.6 (69) 0.9 (74) 0.03 - - 105 92

Table 4 Saliva cotinine levels (ng/ml) in subjects
abstinent after 26 weeks (slips allowed) and in all
subjects evaluated at the follow up

Combination Gum only
Mean n Mean n p

Abstinent subjects

week 0 338 51 332 38 0.868

week 3 198 52 92 40  0.000

week 26 31 50 51 36 0.179
All subjects

week 0 351 145 351 140  0.988

week 3 228 138 160 137 0.000

week 26 147 105 198 88 0.035

Table 5 Moderate or severe possible adverse effects
reported at any follow up

Moderate or severe at any
Jollow up (%)

Adverse effect Combination ~ Gum only

Itching

Rash
Perspiration
Headache
Malaise
Dyspepsia
Paraesthesiae
Pharyngitis

| == WO
(SR RV RVARV RELIRN) |

No significant differences between the groups

spectively (NS). Otherwise the rate of adverse
effects was low and no significant differences
were observed between the two groups (table
5).

Discussion

The results show that the initial cessation rates
were significantly higher at up to 3 months in
the combination group than in the group with
gum as the only form of nicotine replacement
treatment. The trend continued during the one
year follow up period.

The results suggest that combination ther-
apy is a useful alternative in smoking cessation.
However, several reservations should be kept
in mind. One might ask whether some im-
provement could have been achieved simply
by increasing the dose of nicotine in single
therapy. Improved results with single therapy
could possibly also be achieved with longer
treatment in all subjects or with some other
improvement in the case of single therapy.

Because the greatest difference in abstinence
rates between the groups was at six weeks after
cessation, the primary effect of the combi-
nation treatment may be suppression of early
withdrawal symptoms. Also the difference in
early weight gain supports this, although

combination treatment may also prevent re-
lapse and thus prevent the abstinence curves
from converging.

The overall cessation rates match previous
experience. Considering that the overall in-
tervention was relatively simple, the method
used is certainly feasible for public health use
in a primary health care setting.

The study was carried out in North Karelia
where considerable activity had taken place
during the previous 20 years to reduce smoking
rates in the population. Thus one could expect
that present smokers might be more resistant
to smoking cessation. Indeed, the subjects in
this study had made several previous attempts
to quit, and previous use of nicotine gum was
quite common.

On the other hand, subjects of this study
were mainly rather moderate smokers (mean
CO less than 20 ppm). The efficacy of com-
bination therapy may be greater among heavier
smokers. Gum use was relatively low, and
higher gum use might have changed the
results.

For reasons of study economics, only a two
group design could be used: comparison of
combination therapy with gum alone, a pre-
viously available and tested method.®

The results of the present study are corro-
borated by those of a similar study by
Kornitzer ez al.' In that Belgian study the
combination of patch and gum was compared
with patch alone in an otherwise similar study
design. In that study initial abstinence rates
were also significantly higher in the com-
bination group and the trend continued during
the follow up period. Bittoun and Petrie!® have
reported favourable results from Australia with
the combined use of gum and patch in an open
clinical cessation study. Also, as noted above,
Fagerstrom et al found the combination su-
perior to patch or gum alone in treating
withdrawal symptoms in a short term double
blind study.”

Smoking addiction is generally hard to
break. As we strive for more effective cessation
methods, we should be content with the partial
success we have achieved - as is clearly shown
in nicotine replacement therapy studies. Com-
pared with the differences in efficacy between
active nicotine replacement therapy and pla-
cebo, any differences in efficacy between
different kinds of active replacement are likely
to be small. However, if such differences can
be found, as in this study during the first three
months, they may help us to better choose the
right therapy.

A well known limitation of this kind of
rigorous double blind trial is that we cannot
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have the advantages of more individualised
treatments, as in the case of clinical practice.
The results of this study indicate that com-
bined use of nicotine patch and gum may be
useful in individualised smoking cessation,
perhaps especially among moderately and
highly nicotine dependent smokers who need
both permanent nicotine replacement and
responses to cravings at certain times. Ob-
viously combination therapy should be ac-
companied by appropriate behavioural counsel-
ling.
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